Abstract -A new type of redox-responsive molecular rotors (3 2+ /4) possessing a xylyl rotator unit have been designed and synthesized. Reduction of 3 2+ with zinc gave the corresponding cyclization products (4), from which dications (3  2+ ) were regenerated upon oxidation. Such systems are also attractive as building blocks for construction of molecular machines. In this connection, we recently reported that a redox couple (1 2+ /2) undergoes intramolecular cyclization and ring-opening reactions upon electron transfer and the dihedral angle of the bithienyl moiety changes largely during the interconversion (Scheme 1).
states (4) should be hindered by the R' group. We report here the synthesis, redox properties, and rotational behavior of 3 2+ The dication salts are air-stable orange solids. 
Scheme 2
The interconversion between the dication states (3 2+ ) and the neutral ones (4) In order to compare the rotational behavior of the xylyl rotators in the dications (3 2+ ) and neutral molecules (4), variable-temperature (VT) 1 H NMR measurements (400 MHz) were carried out on the both states. The observed partial spectra of 3a 2+ and 4a are shown in Figure 3 as typical examples.
The methyl signals of the dications (3 2+ ) in CD 3 CN 11 were observed as a singlet at 25 °C and did not show peak separation upon cooling to -40 °C as shown in Figure 3 (a) . Similarly, the singlet signals of the 2,6-protons in the xylyl groups remained unchanged at low temperature. These results suggest that the rotational barriers in the dication states (3 2+ ) are quite low and the xylyl rotators rotate freely. In contrast to the dication states, the methyl signals of the neutral states (4) in CD 2 Cl 2 resolved into two signals below a decoalescence temperature (4a, -27.5 °C; 4b, -70 °C) [ Figure 3 (b) ]. The signals of the 2,6-protons also showed the similar lineshape changes. Lineshape analysis 13 on the methyl signals gave rate constants k for the exchange process at various temperatures T (Figure 4 ). From these data, some activation parameters were calculated as summarized in Table 1 . Because of the chiral structure of the neutral molecule (4), 7 two dynamic processes causing the exchange of the two methyl groups can be considered as shown in Scheme 3: 14 one is the rotation of the xylyl group (topomerization), the other is the inversion of the central six-membered ring (enantiomerization). Therefore, it is important to determine which process caused the observed lineshape changes. In order to estimate the ring inversion barrier, compound (8) suggesting that the ring inversion is frozen on the NMR timescale during the VT measurements of 4.
Accordingly, we consider that the decoalescence of the methyl signal upon cooling was caused by deceleration of the xylyl rotation.
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The higher rotational barrier of 4a is attributed to the larger atomic radius of bromine atom. 
